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1)  

(i) (a) 

    (b)  

(ii)       

 

 

 

 

(iii) (a) 

(b)

 

2) 

(a)From the Mover’s theorem  (cos6 isin 6 cos isinθ + θ = θ + θ

6 6 6 5 6 4 2 2

0 1 2cos6 isin 6 C cos C cos isin C cos i sinθ + θ = θ + θ θ + θ θ

      6 3 3 3 6 2 4 4 6 5 5 6 6 6

3 4 5 6C cos i sin C cos i sin C cos i sin C i sin+ θ θ + θ θ + θ θ + θ

  =  6 4 2 2 4cos 15cos sin 15cos sinθ − θ θ + θ θ

    (6 5 3 3 5sin i 6cos sin 20cos sin 6cos sin− θ + θ θ − θ θ + θ θ

Equating the real parts 6 4 2 2 4 6cos6 cos 15cos sin 15cos sin sinθ = θ − θ θ + θ θ − θ

              =  ( )6 4 2 2 2 2cos 15cos 1 cos 15cos 1 cos 1 cosθ − θ − θ + θ − θ − − θ

   =  6 4 6 2 4cos 15cos 15cos 15cos 30cosθ − θ + θ + θ − θ

      6 2 4 615cos 1 3cos 3cos cos+ θ − + θ − θ + θ

6 4 2
cos6 32cos 48cos 18cos 1θ = θ− θ + θ −  

Equating the imaginary parts 

5 3 3 5
sin 6 6cos sin 20cos sin 6cos sinθ = θ θ − θ θ + θ θ
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) ( )
6

cos6 isin 6 cos isinθ + θ = θ + θ  

6 6 6 5 6 4 2 2

0 1 2cos6 isin 6 C cos C cos isin C cos i sinθ+ θ = θ+ θ θ + θ θ   

6 3 3 3 6 2 4 4 6 5 5 6 6 6

3 4 5 6C cos i sin C cos i sin C cos i sin C i sin+ θ θ + θ θ + θ θ + θ  

6 4 2 2 4cos 15cos sin 15cos sinθ − θ θ + θ θ  

)6 5 3 3 5sin i 6cos sin 20cos sin 6cos sin− θ + θ θ − θ θ + θ θ  

6 4 2 2 4 6cos 6 cos 15cos sin 15cos sin sinθ = θ − θ θ + θ θ − θ  

( ) ( )
2 3

6 4 2 2 2 2cos 15cos 1 cos 15cos 1 cos 1 cosθ − θ − θ + θ − θ − − θ  

6 4 6 2 4cos 15cos 15cos 15cos 30cosθ − θ + θ + θ − θ  

6 2 4 615cos 1 3cos 3cos cos+ θ − + θ − θ + θ  

5 3 3 5
sin 6 6cos sin 20cos sin 6cos sinθ = θ θ − θ θ + θ θ  
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tan 6� � sin 6�cos 6� 

� 6 cos� � sin � � 20 cos��sin�� � 6 cos � sin�� 32 ����� � 48  ����� � 18 ����� � 1  

� 6 tan � � 20 tan�� � 6 tan��32 � 48  ����� � 18 ����� � ����� 

� 6 tan � � 20 tan�� � 6 tan��32 � 48  �1 � �� ��! � 18 �1 � �� ��!� � �1 � �� ��!� 

� 6 tan � � 20 tan�� � 6 tan��1 � 15 �� �� � 15 �� �� � �� �� 

� 2 tan� �3 � 10 tan�� � 3tan��!1 � 15 �� �� � 15 �� �� � �� �� 

� 2��3 � 10 t� � 3t�!1 � 15 �� � 15 �� � �� 

 

(b) From the Mover’s theorem ( ) ( )
3

cos3 isin 3 cos i sinθ + θ = θ + θ  

3 2 2 2 3 3cos3 i sin 3 cos 3cos  i sin 3cos i sin i sinθ + θ = θ + θ θ + θ θ + θ     

( ) ( )3 2 2 3cos3 i sin 3 cos 3cos sin i 3cos sin sinθ + θ = θ − θ θ + θ θ − θ  

Equating the real parts 

3 2cos3 cos 3cos sinθ = θ− θ θ  

Equating the imaginary parts 

2 3sin 3 3cos sin sinθ = θ θ − θ        

tan 3� � sin 3�cos 3� � 3 ����� sin � � �# �� ����� � 3 cos � �# �� � 3 tan � � �� ��1 � 3 �� ��  

 

� � tan�: tan 3� � � $%&'
(%� &) 

If tan 3� � 1, � $%&'
(%� &) � 1  →     1 � 3 �� � 3 t��� 

tan 3� � 1 � tan,- 4. /  -0    ∶  � 0,1,2,3, … � � - 12. /  - 3.  � � tan,- 12. /  - 3. 0 � 0.26794,�1,3.732 

Algebraic method: 1 � 3 �� � 3 t��� �� � 3�� � 3� � 1 � 0 �� � 1!��� � 4� � 1! � 0 

� � �1, � � 4 / √4�%�2 � 2 / √3 

#. �.  � � 0.26794,�1,3.732 
 

(c ) cos 6� � 32 ����� � 48  ����� � 18 ����� � 1 32 ����� � cos 6� � 48  ����� � 18 ����� � 1 
 

����� � ������!� � 7cos 2� � 12 8� � ����2� � 2 cos 2� � 12
�
cos 4� � 12 � 2 cos 2� � 1

2 � cos 4 � � 1 � 4 ��� 2� � 24  
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489����� :� � 484 9�cos 4 � � 4 ��� 2� � 3! :� � 24,sin 4� 4. � 4 sin 2� 2. � 3�0 
                                 � 6 sin 4� � 48 sin 2� � 72 � --------------(1) 

����� � cos 2� � 12  

18; ����� :� � (<
� ;�cos 2� � 1!:� � 9 2. sin 2� � 9�-----------------(2) 

(1) and (2) 32 ����� � cos 6� � 6 sin 4� � 48 sin 2� � 72 � � 9 2. sin 2� � 9� � 1
� 6 sin 4� � 87 2. sin 2� � 63� � 1  

(d)�1 � =�   = � cos � � # sin � �1 � �cos � � # sin �!� � cos 3� � # sin 3� cos,�2 � 1!-0 � # �#  ,�2 � 1!-0 � cos 3� � # sin 3� 3� � �2 � 1!- 

� � 72 � 13 8- 

  � 0: =( � cos,- 3. 0 � # sin,- 3. 0 � 1 2. � # √3 2.  

              � 1: =� � cos�-! � # sin�-! � �1 

              � 2: =� � cos?5- 3. @ � # sin?5- 3. @ � 1 2. � # √3 2.  

Let =( � A � cos,- 3. 0 � # sin,- 3. 0 � 1 2. � # √3 2.  

A� � ,cos,- 3. 0 � # sin,- 3. 00� � cos,2- 3. 0 � # sin,2- 3. 0 � � 1 2. � # √3 2.
� �B1 2. � # √3 2. C � ��=�! 

∴ =� � �A� ∴ roots are -1, A�, �A� 

A� �  A � 1 � �B1 2. � # √3 2. C � B1 2. � # √3 2. C � 1 � 0 

(c) )�1 � =E �1 � �cos � � # sin �!E � cos 7� � # sin 7� cos,�2 � 1!-0 � # �#  ,�2 � 1!-0 � cos 7� � # sin 7� 7� � �2 � 1!- 

� � 72 � 17 8- 

             � 0: =( � cos,- 7. 0 � # sin,- 7. 0 � 0.901 � # 0.434 

              � 1: =� � cos,3- 7. 0 � # sin,3- 7. 0 � 0.223 � # 0.975 

              � 2: =� � cos?5- 7. @ � # sin?5- 7. @ � �0.624 � # 0.782 

 � 3: =� � cos,7- 7. 0 � # sin,7- 7. 0 � �1 

 � 4: =� � cos,9- 7. 0 � # sin,9- 7. 0 
 � 5: =� � cos,11- 7. 0 � # sin,11- 7. 0 
 � 6: =� � cos,13- 7. 0 � # sin,13- 7. 0 
 

cos,- 7. 0 � cos,3- 7. 0 � cos?5- 7. @ � 0.5 
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(3) 

(i) 

 Male(M) Female(F)  

Like  500 200 700 

Dislike   250 350 600 

Neutral 125 75 200 

 875 625 1500 

 

(a)   F�G ∩ I! � 250 1500. � 1 6.  

(b)   F,J K. 0 � L�M∩N!
L�N! � �OO (�OO.��� (�OO. � 0.32 

(c) F�G! � F,G I. 0F�I! � F,G K. 0F�K! 
                 � ?250 875. P 875 1500. @ � ?350 625. P 625 1500. @ � 0.4 

F�G ∪ I! � F�G! � F�I! � F�G ∩ I! � 410 � 7 2158 � 16 � 1130 

 

(ii) 

a) The probability  he has only BSc. Degree =   150 200 .   � 0.25     

b) Pr( Student who has master degree, given that he is over 40 ) 

Pr ,R I. 0 � L�S∩T!
L�T!   � (O �OO.�O �OO.   � (O

�O  = 0.2 

c) Pr( under 30, given that he has only a bachelor’s degree ) 

Pr ,R U. 0 � L�S∩V!
L�V!   � WO �OO.(�O �OO.   � WO

(�O  = 0.6 

4) 

            F = A answers the first question  

E = Game finishes after the first question  

W = A wins  Pr,Z K. 0  = F[�Z|K ∩ ]!  F[�]|K!  �  F[�Z|K ∩ ]!  F[�]′|K!   (1) F[�]|K! � Pr (Student who has master degree, given that he is over 40)  = _ 

 F[�]′|K!  = 1 �  _ 

 F[�Z|K ∩ ]! = 1  

Similarly, F[�Z|K ∩ ]!  =Pr  �Z|K′!   
Substitute the above values in equation  (1)  

Pr  �Z|K!  = (1 x _) + Pr �Z|K′!  x �1 �  _! = _ � Pr �Z|K′!  x �1 �  _!          (2) 

Further,  Pr  �Z|K′! F[�Z|K′ ∩ ]!  F[�]|K′!  �  F[�Z|K′ ∩ ]′!  F[�]′|K′!  F[�]|K′! � Pr (B answers first question correctly)  = a F[�]′|K′!  = 1 �  a , F[�Z|K ∩ ]! � 0 

In addition, F[�Z|K′ ∩ ]′! �   Pr  �Z|K!  
Pr  �Z|K′!  = (0 x a) + Pr �Z|K!  x �1 �  a! =  Pr �Z|K!  x �1 �  a!                (3) 

(2) and (3)  Pr �Z|K!  = _ � Pr �Z|K! �1 �  _! �1 �  a! 
Pr �Z|K!{ 1 � Pr �Z|K! �1 �  _! �1 �  a!} = _ 

Pr  �Z|K! �  _ 1 � �1 �  _! �1 �  a!.  
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Pr  �Z|K′! �  �1 �  a! _ 1 � �1 �  _! �1 �  a!b  

5) cO   c(    c�        c�      c�    c�   c�    cE 

(i)Sample Space  c � d000,001,010,011,100,101,110,111e 
 

We need to find 

F fcg h(O(. i ; # � 0,1,2,… ,7 

F�h(O(! � kFfh(O( cg. iF��g!
E

glO
 

F fh(O( cO. i � �1 � _!_�1 � _! � _�1 � _!� 

F fh(O( c(. i � �1 � _!�_!� 

F fh(O( c�. i � �1 � _!�1 � _!�1 � _! � �1 � _!� 

F fh(O( c�. i � _�1 � _!� 

F fh(O( c�. i � �1 � _!�_!� 

F fh(O( c�. i � _� 

F fh(O( c�. i � _�1 � _!� 

F fh(O( cE. i � �1 � _!�_!� 

But we know  F��[� �m#��# n �#n �o 1! � 4 7.  

 

F�cO! � �3 7. !�                       F�c�! � ,4 7. 0,3 7. 0� 

F�c(! � �4 7. !�3 7. !�             F�c�! � ,4 7. 0��3 7. ! 
F�c�! � ,4 7. 0,3 7. 0�            F�c�! � ,4 7. 0��3 7. ! 
 F�c�! � ,4 7. 0�,3 7. 0           F�c�! � �4 7. !� 

 

 

F�h(O(! � kFfh(O( cg. iF��g!
E

glO
 

� _�1 � _!�,3 7. 0� � �1 � _!�_!�,4 7. 0,3 7. 0� � �1 � _!�,4 7. 0,3 7. 0� 

� _�1 � _!�,4 7. 0�,3 7. 0 � �1 � _!�_!�,4 7. 0,3 7. 0� � _�,4 7. 0�,3 7. 0
� _�1 � _!�,4 7. 0�,3 7. 0 � �1 � _!�_!��4 7. !� 
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 F�h(O(! � 48_� � 136�1 � _!�_!� � 123_�1 � _!�+36�1 � _!� 

 

Now 

F fc� h(O(. i �
F fh(O( c�. iF���!

F�h(O(!
� _� P 48 343.
48_� � 136�1 � _!�_!� � 123_�1 � _!� � 36�1 � _!� 343.  

� 48 _�48_� � 136�1 � _!�_!� � 123_�1 � _!� � 36�1 � _!� 

(ii) 

 

 A B C 

 2x x x 

defective 2% 2% 4% 

 

The prior probabilities are same F�R! � 2 4 . , F�U! � 1 4 . , F�p! � 1 4 .  

Say D is defective item 

 F�G ⁄ R! � 0.02 , F�G ⁄ U! � 0.02   F�G ⁄ p! � 0.04 

F,R G. 0 � F�G ⁄ R!F�R!F�R!F�G R⁄ ! � F�U!F�G U⁄ ! � F�p!F�G p⁄ ! 
 

� 0.02 P 1/40.02 P 2/4 � 0.02 P 1/4 � 0.04 P 1/4 � 0.4 

Similarly 

F,U G. 0 � 0.02 P 1/40.025 � 0.2 

F,p G. 0 � 0.04 P 1/40.025 � 0.4 

F�G! � F,G R. 0F�R! � F,G U. 0F�U! �  F,G p. 0F�p! � 0.0325 

 


